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Ferroelectric media includes a media surface that is scannable 
by a contact. The contact provides a read signal. A polariza 
tion pattern is Written in ?rst regions of the media surface. The 
polarization pattern represents position data. The ?rst regions 
are selectively exposed to an energy source. The exposing 
provides an imprint to the polarization pattern that prevents 
subsequent erasure by the read signal. 
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PROVIDE FERROELECTRIC MEDIA THAT HAS A MEDIA 
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SOURCE THAT IMPRINTS THE POLARIZATION PATTERN. 

(SEE FIGURES 7-15) 
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PROVIDE AN IMPRINT TO SUBSTANTIALLY ALL OF 
THE FERROELECTRIC MEDIA SURFACE. 
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PROBE-SCANNED FERROELECTRIC MEDIA 
WITH IMPRINTED REGIONS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to ferroelec 
tric data storage media scanned by probes, and more particu 
larly but not by limitation to reading of servo marks for use in 
probe position servo control circuitry. 

BACKGROUND OF THE INVENTION 

[0002] In data storage drives, user data is stored on tracks of 
storage media. A transducer or probe is positioned to move 
along a track to Write and read user data on the storage media. 
In addition to the user data, position data is also provided on 
the storage media. 
[0003] The position data can include servo marks that, 
When read, generally indicates position coordinates (e.g., X, 
Y coordinates, or track number, cylinder number, sector num 
ber) of the transducer or probe relative to the media surface. 
Position data can also include preambles that indicate local 
alignment betWeen a track and the transducer or probe; A 
Wide variety of formats for servo marks and preambles are 
knoWn. With areal densities available in conventional mag 
netic storage drives, lithographic techniques (Which include 
deposits of radiation sensitive layers), have adequate resolu 
tion to effectively de?ne servo marks on the magnetic media. 
[0004] The data storage drive includes a servo system 
(feedback system) that positions the transducer or probe over 
a selected track based on feedback of the position data. The 
servo system typically has a “seek mode” that moves the 
transducer or probe from one track to another track based on 
reading servo marks. The servo system also typically has a 
“tracking mode” in Which the transducer or probe is precisely 
aligned With a selected track based reading on preamble data. 
[0005] At the time of manufacture of a magnetic data stor 
age drive, the servo marks are positioned on the storage 
media. During operational use of the data storage drive, the 
servo marks are read by the transducer or probe, but there is 
typically no need to erase and reWrite servo data during opera 
tion. The position of conventional magnetic servo sector data 
on the media is therefore stable and does not creep signi? 
cantly during the operational life of the data storage drive. 
[0006] There is a desire to increase the storage capacity of 
data storage media and also a desire to reduce the siZe and 
Weight of data storage media on neW designs. This leads to a 
need for increased areal density for the data storage media 
that can’t be met With conventional storage technologies. 
[0007] Scanning probe storage based on ferroelectric 
media (FeProbe) can be used to provide the increased areal 
density. There are, hoWever, neW problems that arise With the 
increased areal density and With FeProbe itself that are not 
present in earlier storage devices. 
[0008] In particular, there is a desire to increase areal den 
sities to a level Where servo marks have length scales on the 
order of only several tens of nanometers. It is not practical to 
de?ne servo marks at this small length scale using conven 
tional lithographic capabilities, and other methods must be 
found to provide servo marks. 
[0009] Servo marks (or other position data) can be polar 
iZed on the ferroelectric memory itself at this small length 
scale, hoWever, the characteristics of FeProbe do not permit 
stable positioning of servo sector data. When data is read from 
FeProbe With a probe, the conventional process of reading the 
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data inherently erases (removes) the data from the FeProbe. 
An electronic circuit that provides the read operation of FeP 
robe data must folloW up and automatically provide a subse 
quent Write operation of the same FeProbe data in order to 
avoid loss of the data on the ferroelectric media. This is not an 
insurmountable problem for user data. With position data 
(e.g., servo marks), hoWever, the repeated reading and auto 
matic reWriting of position marks Will inevitably lead to creep 
of the positions of the position marks and loss of accurate 
position information. This instability or loss of accurate posi 
tion information limits the useful life of the FeProbe device. 
Adjacent FeProbe tracks With user data Will become mis 
aligned due to position creep of position data. User data tracks 
Will eventually overWrite or interfere With one another. 

[0010] A method and apparatus are needed to provide FeP 
robe With position data that has locations on the ferroelectric 
media that are adequately stable. There is a desire to provide 
position data that can be conveniently read With the same 
probe and electronics that are used to read user data. There is 
also a desire to provide position data that can’t be erased by 
the probe and electronics used to read user data, and Which 
provides an electronic signal as similar as possible to the user 
data. Aspects of the present invention provide solutions to 
these and other problems, and offer other advantages over the 
prior art. 

SUMMARY OF THE INVENTION 

[0011] Disclosed is an apparatus and a method that com 
prises providing ferroelectric media. The ferroelectric media 
includes a media surface that is scannable by a contact. The 
contact provides a read signal. 
[0012] The method comprises Writing a polarization pat 
tern representing position data in ?rst regions of the media 
surface. The method comprises selectively exposing the ?rst 
regions to an energy source. The exposing provides an 
imprint to the polarization pattern that prevents subsequent 
erasure by the read signal. 
[0013] In one aspect, the selective exposing comprises pro 
vision of an imprint to substantially all of the media surface, 
and then selective removal of the imprint With a controlled 
energy source to remove the imprint from media surfaces 
other than the ?rst regions. 
[0014] In another aspect, the selective exposing comprises 
scanning the media surface With a controllable energy source. 
The controllable energy source applies a higher energy level 
to the ?rst regions to provide the imprint, and the energy 
source applies a loWer energy level that does not imprint to 
regions other than the ?rst regions. 
[0015] Other features and bene?ts that characteriZe aspects 
of the present invention Will be apparent upon reading the 
folloWing detailed description and revieW of the associated 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIGS. 1A, 1B, 1C illustrate exemplary probe 
scanned ferroelectric data storage drives. 
[0017] FIG. 2 illustrates a surface of ferroelectric storage 
media that is accessed by scanning motion of a contact. 
[0018] FIG. 3 illustrates a hysteresis loop of polarization of 
a ferroelectric material that is not imprinted. 
[0019] FIG. 4A illustrates a typical hysteresis loop of polar 
iZation of a ferroelectric material that is partially imprinted. 
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[0020] FIG. 4B illustrates a typical hysteresis loop ofpolar 
iZation of a ferroelectric material that is severely imprinted. 
[0021] FIG. 5 shows a read voltage shift of hysteresis as a 
function of time. 
[0022] FIG. 6 illustrates a method of providing ferroelectric 
media that includes imprinted regions. 
[0023] FIG. 7 illustrates one exemplary method of perform 
ing process 610 in FIG. 6. 
[0024] FIG. 8 illustrates an alternative exemplary process 
of performing process 610 in FIG. 6. 
[0025] FIGS. 9-15 illustrate examples of methods of apply 
ing energy to ferroelectric media. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0026] In the aspects described beloW, probe scanned fer 
roelectric media is provided With position information 
recorded in ?rst regions (e.g., servo sectors) that are then 
selectively imprinted. The selective imprinting makes the ?rst 
regions resistant to erasure. The ?rst regions can be read many 
times Without the need to reWrite the ?rst regions. The loca 
tion of the position information is ?xed on the media and there 
is no risk of the position creeping over time due to reWriting. 
[0027] Imprinting is a defect or performance limitation in 
ferroelectric capacitors such as lead Zirconate titanate (PZT) 
capacitors or Strontium Bismuth Tantalate (SBT) capacitors. 
As described beloW, the advantageous use of imprinting fail 
ure mechanism is used in probe-scanned ferroelectric data 
storage drives such as the drive 10 described beloW in con 
nection With FIG. 1A. 
[0028] FIG. 1A illustrates an exemplary ferroelectric data 
storage (FeRAM) drive 10 in Which aspects of the invention 
are useful. The drive 10 comprises a ferroelectric storage 
medium 16 With a scannable surface 12.An array of probes 14 
contact the scannable surface 12 and communicate data to and 
from the scannable surface 12. Microactuators such as micro 
actuator 20 provide relative scanning motion betWeen the 
scannable surface 12 and the probes 14. Electrical connector 
18 provides connections betWeen the drive 10 and a host 
computer system. 
[0029] FIGS. 1B-1C illustrate an array 100 of sensing con 
tact probes 102, 104, 106, 108, 110, 112 that are formed in 
cavities of a substrate 114. FIG. 1B illustrates a top (plan) 
vieW of the array 100, and FIG. 1C illustrates a front cross 
sectional vieW taken along line 1C-1C in FIG. 1B. 
[0030] The substrate 114 provides a common probe support 
for the sensing contact probes 102, 104, 106, 108, 110, 112. 
Substrate 114 is only partially shoWn in FIGS. 1B, 1C and can 
extend to support a larger number of sensing contact probes 
that are not illustrated in FIGS. 1B, 1C. The sensing contact 
probes 102, 104, 106, 108, 110, 112 are preferably arranged 
in a regular rectangular array, as illustrated, or in oblique 
alignments. The substrate 114 is movable relative to a surface 
116 (FIG. 1C) along X andY axes to provide scanning of the 
surface 116 by the sensing contact probes 102, 104, 106, 108, 
110, 112. The controlled spacing Z is typically selected to 
provide a desired force preload magnitude betWeen the sur 
face 116 and each of the sensing contact probes. The preload 
force de?ects the sensing contact probes 102, 104, 106, 108, 
110, 112 so that the sensing contact probes 102, 104, 106, 
108, 110, 112 preferably function as springs. Relative motion 
betWeen the substrate 114 and the surface 116 can be effected 
by motion of the substrate 114, motion of the surface 116, or 
motion of both the substrate 114 and the surface 116. 
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[0031] Substrate 114 and surface 116 are illustrated as ?at 
elements in FIGS. 1B-1C, hoWever, the substrate 114 and the 
surface 116 can have other shapes such as round cylindrical 
shapes. The surface 116 comprises a surface of a ferroelectric 
memory that is accessed by the probes 102, 104, 106, 108, 
110, 112. Relative motion betWeen the substrate 114 and the 
surface 116 can be any suitable scanning motion such as 
random access scanning, raster scanning, or other knoWn 
surface scanning motions or patterns. With the use of multiple 
probes, a large number of bits of data can be Written or read 
simultaneously (in parallel) to provide high speed access. 
[0032] Exemplary conductor leads 118, 120, 122 run over a 
top surface 115 of the substrate 114 to carry information to 
and from the sensing contact probes 108, 110, 112. The con 
ductor leads 118, 120, 122 couple to electronic circuitry (not 
illustrated) that can be located on the substrate surface 115 or 
elseWhere. 
[0033] An exemplary sensing contact probe such as sensing 
contact probe 110 comprises a beam support 124 (a portion of 
the substrate 114) and a probe 126. The probe 126 comprises 
a bent beam body 128 extending from the beam support 124 
to a contact face 130 spaced apart from the beam support 124. 
The aspects illustrated in FIGS. 1A, 1B, 1C are illustrative, 
and other knoWn probe and data storage scanning arrange 
ments can also be used as Well. The ferroelectric media sur 
face 116 is described in more detail beloW in connection With 
an example illustrated in FIG. 2. 
[0034] FIG. 2 illustrates a surface of ferroelectric storage 
media 202 that is accessible by scanning motion of a tip 200 
of a probe (such as probe 110 in FIGS. 1B, 1C). In this 
example, the surface 202 is movable by a ?rst microactuator 
to move parallel to an axis 204 at least betWeen a substrate 
motion limit line 206 and substrate motion limit line 208. The 
movement of the surface 202 aligns the probe With a selected 
track 210. The contact 200 is movable by a second microac 
tuator to move parallel to an axis 212 at least betWeen probe 
motion limit line 214 and probe motion limit line 216. The 
movement of the probe 200 aligns the probe 200 to travel 
along and scan data on a selected track such as track 210. 

[0035] The storage media 202 includes second media 
regions 23 0 that comprise ferroelectric media having a reWrit 
able polariZation state. The second media regions 230 are 
indicated by a stippled appearance in FIG. 2. User data is 
stored in the second media regions 230. The second media 
regions 230 do not have a signi?cant imprint. 
[0036] The storage media 200 includes ?rst media regions 
234. The ?rst media regions 234 are adjacent the second 
media regions 230. The ?rst media regions 234 comprise 
imprinted ferroelectric media having a stable polarization 
state. The ?rst media regions 234 are imprinted With position 
information, also called servo information. The polarization 
of the ?rst regions 234 is made stable at the time of manufac 
ture of the storage drive. The polariZation of the ?rst regions 
234 is not erasable during normal storage drive operation. The 
?rst regions 234 have stable locations relative to the adjacent 
reWritable second media regions 230. The imprinted servo 
information read from the ?rst regions 234 has a stable posi 
tion relationship to a storage media 200. There is no risk of 
position creep of the servo data imprinted in ?rst media 
regions 234. The imprinted ferroelectric media is preferably 
arranged in tracks as illustrated. The tracks have a track Width 
232 that is in the range of several tens of nanometers. The 
track Width 232 is too narroW to be practically de?ned by 
lithographic patterning methods in Which light sensitive lay 
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ers are deposited on substrate surfaces, exposed and devel 
oped. The track Width is de?ned by a process of ferroelectric 
imprinting With stable polarization. This imprinting process 
has adequate resolution to de?ne such narroW tracks, and 
does not rely on lithographic methods. The process of 
imprinting With stable polarization includes exposing the ?rst 
regions 234 to both energy and servo data patterns, and is 
described in more detail beloW in connection With FIGS. 3, 4. 
[0037] FIG. 3 illustrates a typical hysteresis loop 300 of 
polarization of a ferroelectric material that is not imprinted. A 
horizontal axis 302 represents Write voltage and a vertical 
axis 304 represents polarization. The range 312 of Write volt 
ages illustrated in FIG. 3 is a range of voltages suitable for 
Writing data patterns. The range 312 of Write voltages illus 
trated in FIG. 3 is less than needed to cause imprinting of the 
ferroelectric material. The exact shape of the hysteresis loop 
300 varies depending on the particular ferroelectric material 
used. The hysteresis loop 300 has a range of read states 306 (at 
zero applied voltage) that ranges from a positive read state 
308 to a negative read state 310. The read state canbe changed 
to either a positive or negative read state by application of the 
appropriate Write Waveforms, and the ferroelectric material is 
thus a reWritable storage element useful for storing user data. 
[0038] FIG. 4A illustrates a typical hysteresis loop of polar 
ization of a ferroelectric material that is partially imprinted. A 
horizontal axis 402 represents Write voltage and a vertical 
axis 404 represents polarization. The range 412 of Write volt 
ages illustrated in FIG. 4A is a range of voltages suitable for 
Writing data patterns. The range 412 of Write voltages illus 
trated in FIG. 4A is less than needed to cause electrical 
imprinting of the ferroelectric material. The exact shape of the 
hysteresis loop 400 varies depending on the particular ferro 
electric material used and the imprinting process parameters. 
The hysteresis loop 400 has a range 405 of positive and 
negative polarity read state 407, 409 (at zero applied Write 
voltage). The polarity is not stable over the range 406 of read 
voltage Waveforms. The read polarity state is not permanently 
negative and can be changed by application of read Wave 
forms, and the partially imprinted ferroelectric material is 
thus a storage element that is not permanent With respect to 
read voltage Waveforms. 
[0039] FIG. 4B illustrates a typical hysteresis loop 400 of 
polarization of a ferroelectric material that is severely 
imprinted. A horizontal axis 402 represents Write voltage and 
a vertical axis 404 represents polarization. The range 412 of 
Write voltages illustrated in FIG. 4B is a range of voltages 
suitable for Writing data patterns. The range 412 of Write 
voltages illustrated in FIG. 4B is less than needed to cause 
electrical imprinting of the ferroelectric material. The exact 
shape of the hysteresis loop 400 varies depending on the 
particular ferroelectric material used and the imprinting pro 
cess parameters. The hysteresis loop 400 has a stable single 
polarity state 410 (at zero applied Write voltage). 
[0040] During the read operation the polarization state is 
temporarily sWitched from the stable negative polarization 
state to the unstable positive polarization state. This transition 
produces the sensed sWitching current due to the polarization 
reversal, just as for data bits. Immediately after the removal of 
the read voltage the polarization state spontaneously resets to 
the stable, negative, polarization state, so that a reset opera 
tion is not required for the imprinted servo mark. 
[0041] The severely imprinted ferroelectric material is thus 
a storage element that is permanent With respect to read 
voltage Waveforms, and is useful for formatting ferroelectric 
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media With position information such as track numbers and 
the like that cannot be erased by the read Waveform. 
[0042] Imprinting as shoWn in FIGS. 3, 4A, 4B is knoWn 
from portions of: “Imprint: An Important Failure Mechanism 
of Ferroelectric Thin Films in VieW of Memory Applica 
tions,” Michael Grossmann, 2001. Read and Write voltage 
Waveforms for probe scanned ferroelectric media are knoWn. 
FIGS. 3, 4A, 4B shoW hysteresis measurements of a 150 um 
PZT thin ?lm before (FIG. 3), partially imprinted (FIG. 4A) 
and severely imprinted (FIG. 4B) imprinting by the applica 
tion of energy. The energy can be, for example, in the form of 
ultraviolet (UV) radiation, application of pulsed voltages that 
are higher than the read voltage Waveforms, or application of 
heat. 2001. Read and Write voltage Waveforms for probe 
scanned ferroelectric media are knoWn. 

[0043] FIG. 5 shoWs a graph of the comparative shift of 
hysteresis as a function of time for a ?rst sample that is 
exposed to UV radiation and a second sample that is not 
exposed to UV radiation at room temperature. A vertical axis 
502 represents the voltage shift aWay from an initial voltage 
value of VC,ShZ?I(1/Z)(VC++VC_). A horizontal axis 504 repre 
sents elapsed time after polarization of the samples at time 
t:0. The horizontal axis 504 is a logarithmic axis. 

[0044] In the case of UV irradiated sample, the voltage 
shifts much faster than the voltage shift of the non-irradiated 
sample. FIG. 5 shoWs that Writing servo marks and then using 
UV-light to accelerate the imprint forms viable permanent 
servo marks in a localized area. The samples are tested at 
Widely spaced time intervals to minimize error in drift due to 
testing. 
[0045] The results for the UV-irradiated sample shoWs that, 
With radiation high enough to induce imprinting, the hyster 
esis loops shifts rapidly and the material becomes imprinted. 
If this drift continues long enough, the “average read state” 
shifts far enough so that the read state is a single stable 
polarity. 
[0046] FIG. 6 illustrates a method of providing ferroelectric 
media that includes imprinted regions. The method begins at 
process 602 in Which ferroelectric media is provided. The 
ferroelectric media includes a media surface that is scannable 
by a contact that provides a read signal. After completion of 
process 603, processing continues along line 604 to process 
606. 

[0047] At process 606, a polarization pattern is Written in 
?rst regions (e.g., servo mark regions) of the media surface. 
The polarization patterns represent position data in the ?rst 
regions of the media surface. After completion of process 
606, processing continues along line 608 to process 610. 
[0048] At process 610, the ?rst regions are selectively 
exposed to an energy source that provides an imprint to the 
polarization pattern. The imprint prevents subsequent erasure 
of the polarization pattern by the read signal. After comple 
tion of process 610, processing continues along line 612 to 
process 614. Exemplary methods of exposing ferroelectric 
media to energy sources are described beloW in connection 
With FIGS. 7-15. 

[0049] At process 614, the imprinted ferroelectric media is 
assembled into a data storage device that includes scanning 
contacts that contact the media surface. 

[0050] In FIG. 7, processing begins at process 702 Where an 
imprint is provided to substantially all of the ferroelectric 
media surface. After completion of process 702, processing 
continues along line 704 to process 706. 
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[0051] At process 706, energy is applied to the media sur 
face With a controlled energy source to remove the imprint 
from media regions other than the ?rst regions. Imprint 
removal is accomplished by applying energy from an energy 
source While the voltage applied to the media is a decaying 
sine Wave that bring the polarization of the media to a near 
Zero state. The energy source is then removed, and the media 
regions other than the ?rst regions have the imprinting 
removed, leaving only the ?rst regions imprinted. 
[0052] FIG. 8 illustrates an alternative exemplary process 
of performing process 610 in FIG. 6. In FIG. 8, processing 
begins at process 802 With application of energy to the media 
surface. During the application of energy to the media sur 
face, processing continues along line 804 to process 806. 
Process 806 selectively controls the application of energy 
such that a higher energy level is applied to ?rst regions, and 
a loWer energy level (typically a Zero level) is applied to 
media regions other than the ?rst regions. 
[0053] FIGS. 9-15 illustrate examples of methods of apply 
ing energy to ferroelectric media 902 on substrate 904. FIG. 9 
illustrates use of a UV source 906 to illuminate the media 902 
With UV radiation 908. FIG. 10 illustrates the use of a contact 
mask 91 0 so that UV radiation 908 is selectively blocked from 
some regions of media 902 While other regions of media 902 
are exposed. Mask 910 is a ?lm layer that is separate from the 
media 902. Mask 910 is not a deposit on media 902. FIG. 11 
illustrates a scanning UV beam source 912 that provides a UV 
beam 914 that moves With a scanning motion over the surface 
of the media 902. UV beam source 912 is turned on and off 
While scanning to selectively expose certain regions. Such 
UV scanning is preferably done in a vacuum to enhance 
directionality of the beam 914. 
[0054] FIG. 12 illustrates application of a voltage pulse 
source 918 to the media 902 through a scanning probe 920 
that has a scanning motion 922. The voltage pulse source 918 
is selectively controlled to expose certain regions of the media 
902 to the voltage pulse source 918. The voltage pulse source 
918 provides voltage pulses that are higher than the read and 
Write voltage ranges, and high enough to provide imprinting 
With repeated application. The voltage pulses selected 
depends on the media material properties and the thickness of 
the media layer. FIG. 13 illustrates application of a voltage 
pulse source 926 to media 902 by contact With a metal plate 
928. 

[0055] FIG. 14 illustrates a heat source 930 providing heat 
radiation 932 to media 902. The heat source 930 can comprise 
a laser heater or other knoWn heat source. FIG. 15 illustrates 
a heat beam source 940 that provides a heating beam 942 With 
a scanning motion 946. The heat beam source can be any 
collimated light source, such as a laser, that delivers a heating 
energy beam With su?icient intensity to induce imprinting, or 
alternatively, to remove imprinting. 
[0056] In a probe storage device employing an erase read 
back of a ferroelectric media, permanent (non-erasable) servo 
marks (reference marks) are provided for tracking. In mag 
netic hard drives, the permanent servo marks are Written once 
in the same Way the data is Written on the magnetic storage 
layer and never overWritten (erased). In the case of the mag 
netic hard drive, the readback is non-erase, and the servo 
marks can be read back Without changing them. In a ferro 
electric storage device, the readback of data is destructive and 
the data needs to be reWritten after the data is read. A different 
Way of creating permanent servo marks is needed for ferro 
electric media. Permanent servo marks are needed for ferro 
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electric media. Such permanent servo marks preferably pro 
vide the same signal magnitude and shape as the data 
readback so that the servo marks and the data can be pro 
cessed by a common read channel. This permits use of the 
permanent servo marks to adjust the ampli?cation gain (auto 
matic gain control orAGC) While reading back the permanent 
servo marks. The permanent servo marks preferably have a 
siZe that is on the order of the bit length of the data Words. In 
case of a high-density storage device servo marks Would 
ideally have length scales of the order of several 10’s of 
nanometers. This requirement excludes any solution that 
involves lithography. 
[0057] A probe head Writes the servo marks into a desig 
nated area of the ferroelectric storage media and subsequently 
induce strong imprint in this area. The imprint is strong 
enough so that the ferroelectric media has only one stable 
polariZation direction. It is knoWn from research in the ?eld of 
FRAM that heat, UV light or repeated voltage pulsing 
increases imprint. After Writing in the servo marks designated 
areas, these areas could be locally heated, irradiated With UV 
light or multiple Writing (voltage pulsing) of the servo marks 
Would lead to a stable bit pattern that can not be changed any 
more With a standard readback Waveform. If an erase read 

back Waveform is applied to imprinted areas, the polariZation 
Would ?ip in accordance to the applied erase readback Wave 
form, but immediately after the electric ?eld is removed, due 
to the strong imprint, the polariZation ?ips back into its 
imprinted polariZation direction. 
[0058] A probe storage device based on ferroelectric thin 
?lms uses one or more small, electrically conducting contacts 
as movable top electrodes to store binary information in spa 
tially localiZed domains. Detecting the stray ?eld generated 
from differently polariZed domains (as it is done in magnetic 
hard disks) cannot be employed as readout mechanism 
because free electrical charges are going to screen the stray 
?eld. One possible readout mechanism Would be an erase 
readback, Where a biased probe head in contact With the 
media Would be used to re-polariZe the media and record the 
displacement current that is ?oWing to the probe head While 
uniformly repolariZing the media. 
[0059] In order to ?nd a block of data on the probe storage 
device there Will be multiple Ways to determine the position 
of the probe head relatively to the stored data. First there Will 
be erasable servo marks that Will be Written at the beginning 
of every data track and erased While readback. These Will 
ensure that the tip is moved to the center of the track, and Will 
be reWritten With the data. Secondly capacitive sensors Will be 
used to get “close” to the track position. A major disadvantage 
of capacitive sensors is that they are drifting over time. The 
drift of the capacitive sensors makes permanent servo marks 
on the media highly desirable for calibrating the capacitive 
sensors. 

[0060] It is to be understood that even though numerous 
characteristics and advantages of various aspects of the inven 
tion have been set forth in the foregoing description, together 
With details of the structure and function of various aspects of 
the invention, this disclosure is illustrative only, and changes 
may be made in detail, especially in matters of structure and 
arrangement of parts Within the principles of the present 
invention to the full extent indicated by the broad general 
meaning of the terms in Which the appended claims are 
expressed. For example, the particular elements may vary 
depending on the particular application for the probe scanned 
ferroelectric media system While maintaining substantially 
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the same functionality Without departing from the scope and 
spirit of the present invention. In addition, although the pre 
ferred aspect described herein is directed to ?at media sur 
faces for scanning, it Will be appreciated by those skilled in 
the art that the teachings of the present invention can be 
applied to other scanned surface shapes, Without departing 
from the scope and spirit of the present invention. 
What is claimed is: 
1. A method comprising: 
providing ferroelectric media that includes a media surface 

that is scannable by a contact that provides a read signal; 
Writing a polarization pattern representing position data in 

?rst regions of the media surface; and 
selectively exposing the ?rst regions to an energy source 

that provides an imprint to the polarization pattern. 
2. The method of claim 1 Wherein the imprint prevents 

subsequent erasure by the read signal. 
3. The method of claim 1, comprising: 
selecting the energy source from the group of imprinting 

sources comprising: a voltage source, a heat source, an 
ultraviolet radiation source. 

4. The method of claim 1 Wherein the selective exposing 
comprises: 

providing the imprint to substantially all of the media sur 
face and then scanning With a controlled energy source 
to remove the imprint from media surfaces other than the 
?rst regions. 

5. The method of claim 1 Wherein the selective exposing 
comprises: 

scanning the media surface With a controllable energy 
source, the controllable energy source applying a higher 
energy level to the ?rst regions to provide the imprint, 
and the energy source applying a loWer energy level that 
does not imprint to regions other than the ?rst regions. 

6. The method of claim 1, comprising: 
including track number data in the ?rst regions; and 
using the track number data for seek control of a position of 

the probe. 
7. The method of claim 1, comprising: 
using the position data in ?rst regions for adjusting auto 

matic gain control of a read channel connected to the 
probe. 

8. The method of claim 1, comprising: 
Writing an erasable data polarization pattern including user 

data in non-imprinted regions of the media surface, the 
data polarization pattern including erasable preambles. 
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9. The method of claim 8, comprising: 
using the erasable preambles for tracking control of a posi 

tion of the probe. 
10. The method of claim 8, comprising: 
using the erasable preambles for automatic gain control 

adjustment of a read channel connected to the probe. 
11. A data storage device, comprising: 
ferroelectric media that includes a media surface that is 

scannable by a contact; 
a polarization pattern representing position data that is 

Written in ?rst regions of the media surface; and 
an imprint to the polarization pattern in the ?rst regions. 
12. The data storage device of claim 11 Wherein the imprint 

prevents erasure of the polarization pattern by the read signal. 
13. The data storage device of claim 11 Wherein the imprint 

is selected from the group of: a voltage imprint, a heat 
imprint, an ultraviolet radiation imprint. 

14. The data storage device of claim 11, Wherein the ?rst 
regions include track number data for seek control of a posi 
tion of the contact. 

15. The data storage device of claim 11, Wherein the posi 
tion data in ?rst regions adjusts automatic gain control of a 
read channel connected to the contact. 

16. The data storage device of claim 11, comprising: 
erasable data polarization pattern including user data Writ 

ten in non-imprinted regions of the media surface, the 
erasable data polarization pattern including erasable 
preambles. 

17. The data storage device of claim 16 Wherein the eras 
able preambles control tracking of a position of the probe. 

18. The data storage device of claim 16, comprising: 
a read channel connected to the probe and including an 

automatic gain control, and the erasable preambles 
adjusting the automatic gain control. 

19. Data storage media, comprising: 
?rst media regions comprising imprinted ferroelectric 

media having a stable polarization state; 
second media regions, adjacent the ?rst media regions, 

comprising ferroelectric media having a reWritable 
polarization state. 

20. The data storage media of claim 19 Wherein the ?rst 
media regions comprise servo control position data. 

* * * * * 


